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ABSTRACT 

Present study was carried out at the nursery of NWFP division, Forest Research Institute, Dehradun, 
Uttarakhand, India to investigate whether Rhus semialata Murray can be propagated by the seeds by observing 
the germination of the seeds in field conditions. The seeds were collected from Mao (Manipur, India) and a 
nursery bed of 1.5m xlm size having uniform mixture of soil, sand and farmyard manure in 2:1:1 ratio was 
prepared. Also, a part of the fresh seeds was subjected to 0.5% dilute Sulphuric acid treatment before sowing. 

A total of 500 seeds were sown in the nursery bed in three groups of fresh seeds, one year old seeds and fresh 
seeds which were treated with 0.5% dilute sulphuric acid. After observing the germination of the seeds and 
running the observed and collected data through statistical analysis, it was found that the fresh seeds gave 
very little germination (2%), whereas one year old seeds gave 14% germination. The seeds which were 
subjected to pre-treatment with 0.5% dilute sulphuric acid gave 28% seed germination. Thus, R. semialata can 
be propagated by seeds either by using at least 1 year old seeds or after pre-sowing treatment with dilute 
sulphuric acid, which gives best outcome. 
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1. INTRODUCTION 

India has been endowed with vast wealth of forest and has been recognized as one of the top 12 bio-diversity 
centres of the world due to varied ecological and climatic conditions. People in India have been utilizing bio¬ 
resources for different purposes like food, medicines etc. for thousands of years. Rhus semialata Murray (syn. R. 
chinensis Mill.; R. javanica Linn.) belonging to Anacardiaceae family, and also known as Chinese Sumac is one 
such tree which has been used by indigenous people of North-east India for food as well as medicine over the ages. 

R. semialata Murray grows in the outer Himalayan ranges at an altitude of 3,000-7,000 ft, the hills of 
Assam, Khasi, Naga and Sikkim in India (Gurung, 2002; Rai and Sharma, 1996; Bhattacharjee, 1998), upper 
Burma, China and Japan (Kiritikar & Basu, 1987). It can be a shrub or a small tree up to 6m height with spreading 
crown. It is deciduous in nature and the fruiting period is from December to April (Singh et ah, 2014). Fruit are 
round, flat with diameter of about 0.5 mm and thickness of 2-3mm, fleshy, hairy and orange to red in colour. Seeds 
are hard and brownish black. 


www.tjprc.ors 


editor@tjprc. org 


Original Article 








8 


Nada Tadi 



Figure 1: The Fruits of Rhus Semialata Murray. 


The edible fruits of R. semialata Murray have sharp acidic taste and can be consumed along with seeds. 
Traditionally, the infusion of fruits is used in case of diarrhoea and dysentery. The fruits can be powdered and mixed with 
egg and given to person suffering from in kidney trouble, urinary complaint due to the stone (Lokendrajit et al., 2011). R. 
semialata fruit pulp is mixed with 1 tsp of Stingless honey to drink with warm water once a day at night time for three days, 
to treat Gastritis (Zhasa et ah, 2015). 

They contain nutrients like protein, fat, carbohydrate, dietary fibre and vitamins like vitamin C, folates, 
carotenoids and a-tocopherol. Also, they are rich in minerals like Fe, Ca, Zn, K, Na and P (Bidyalakshmi et ah, 2019). The 
fruits contain tannin, gallic acid and the potassium acid salts, together with small amount of aluminium, calcium, 
magnesium and iron, acid salts of maleic, tartaric and citric acids (Anonymous, 2003). 

The gall of Rhus semialata Murray (also called Chinese galls), has long been considered to possess many 
medicinal properties (Zhang et al., 2009). They are rich in gallotannins (Tian et al, 2009), a type of hydrolysable tannins. 
They are used in Chinese medicine to treat coughs, diarrhoea, night sweats, dysentery and to stop intestinal and uterine 
bleeding (Stroyan, 1997). R. semialata Murray compounds possess strong antiviral, antibacterial, anticancer, 
hepatoprotective, antidiarrheal and antioxidant activities (Djakpo and Yao, 2010). Gallic acid (3, 4, 5-trihydroxybenzoic 
acid), isolated from Rlius semialata, induces apoptosis in human monocytic lymphoma cell line U937 and may be a 
potential chemotherapeutic agent against lymphoma. (Kim et al.). The gall of Rhus semialata inhibits alpha-glucosidase 
activity (Young et al., 2003). 

After extensive literature review, it was found that despite of its role as food and medicine; there is lack of study 
on seed propagation techniques of for R. semialata Murray. Therefore an experiment was carried out with the objective to 
investigate the possibility of propagation of R. semialata Murray by seeds as they are easily and abundantly available by 
observing the germination of seeds in field condition. 

2. MATERIALS AND METHODS 

The present study for propagation of Rhus semialata Murray was conducted in the nursery of the NWFPs division. Forest 
Research Institute, Dehradun, Uttarakhand, India, which is situated at 30 20’ 40” latitude and 77 52’12” longitudes at an 
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altitude of 640.8 m above the mean sea level. The climate is sub-tropical with an average mean annual precipitation of 
2000mm. The average maximum temperature was 26.63°C, whereas average minimum temperature was 21.95 C for the 
period when the experiment was being carried out. 

Seeds of R. semialata Murray were collected from Mao (Manipur, India) located at an elevation of about 6000ft 
above msl, where they grow naturally and produce good fruits. Two types of seeds viz. freshly collected seeds and seeds, 
which were stored for 1 year, were used for the experiment. 

An area of 1.5m xlm was selected for the nursery bed in the experimental site. The soil was dug and was kept 
within the nursery bed area. Lumps of soil, which were dug out were broken down to get even texture of soil by crushing 
and grinding them between palms of hand or by using hoe. Weeds, pebbles, stones and other unwanted materials were 
removed from soil by hand picking as well as by sieving. Sand was mixed with the soil to facilitate drainage and 
improvement of root penetration and soil aeration. Farmyard Manure was also added to the soil. The ratio of soil, sand and 
farmyard manure was 2:1:1. They were mixed uniformly and were evenly spread within the nursery bed area. Bricks were 
placed along the borders of nursery bed at three sides to provide structural and strength to the beds. One side was kept 
without brick wall to facilitate drainage. 

Also 100 fresh seeds were treated with 0.5% Sulphuric acid for 5 minutes. Then they were properly rinsed with 
running water to remove acid. 

At first seeds of 1 year old fruits were sown in 15 rows which were followed by sowing of 200 seeds of fresh 
fruits in another 15 rows. Then acid treated fruits were sown in 8 rows. Watering and weeding were carried out as per the 
requirement. Daily visit was made to observe the germination of seeds and to record the observations. The data recorded 
were subjected to statistical analysis by using ^2-test test of independence with IBM SPSS-16. 

3. RESULTS 

The seeds started germinating (Figure 1) after 35 days from the day of sowing, which continued for another 23 days, after 
which no new seeds germinated even after a month. Out of 200 fresh seeds, only 4 seeds germinated and out of 200 one 
year old seeds, only 28 seeds germinated (Table 1). In case of seeds which were treated with 0.5% dil. sulphuric acid, 28 
seeds out of 100 sown seeds germinated. 
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Figure 2: Different Stages of the Germination of Seeds. 


Only 2% of fresh seeds germinated. The percentage of one year old seeds that germinated was 14% and the 
percentage of acid treated seeds that germinated was 28%. The count of germinated fresh seeds was 2, which was less than 
the expected count of 24. But, in case of one year old seeds and acid treated seeds, the counts of seeds germinated in both 
were 28, which were more than the expected counts of 24 and 12, respectively (Table 1). 


Table 1: No. of Seeds Sown and No. of Seeds Germinated 



Germination 

Total 

Germinated 

Not Germinated 



Count 

4 

196 

200 


Fresh seeds 

Expected Count 

24.0 

176.0 

200.0 



% within treatment 

2.0% 

98.0% 

100.0% 



Count 

28 

172 

200 

Treatment 

1 year old seeds 

Expected Count 

24.0 

176.0 

200.0 



% within treatment 

14.0% 

86.0% 

100.0% 



Count 

28 

72 

100 


Dil. Sulphuric acid treated fresh seeds 

Expected Count 

12.0 

88.0 

100.0 



% within treatment 

28.0% 

72.0% 

100.0% 



Count 

60 

440 

500 


Total 

Expected Count 

60.0 

500.0 

500.0 



% within treatment 

12.0% 

88.0% 

100.0% 


After running through ^2-test, it was observed that there was significant relationship between seed germination, 
time of the seed collection and pre-treatment with the dil. Sulphuric acid as the value of p < 0.001 for 2 degree of freedom 
(Table 2). 


Table 2: Chi-Square Test 



Value 

df 

Asymp. Sig. (2-sided) 

Pearson Chi-Square 

43.939 a 

2 

.000 

No. of Valid Cases (N) 

500 



a. 0 cells (.0%) have expected count less than 5. The minimum expected count is 12.00. 
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4. DISCUSSIONS 


ll 


The fresh seeds gave very little germination of 2%, whereas one year old seeds gave 14% germination. The seeds, which 
were subjected to pre- treatment with 0.5% dilute sulphuric acid, gave much better germination of 28% as compared to one 
year old seeds. Thus, the performance of seed germination was very poor in fresh seeds, better in one year old seeds and 
best in seeds which were treated with 0.5% dilute Sulphuric acid before sowing. The ^2-test a j so confirmed this 
observation by indicating the significant relationship between seed germination and the treatments that were given to the 
seeds. 


The poor germination of the fresh seeds could be due to the presence of dormancy. The presence of physical and 
physiological dormancy in other species of Rhus such as R. aromatica Linn and R. trilobata clade was reported by Li et al. 
(1999). So, there is a possibility that the similar type of dormancy is also present in R. semialata Murray. Since the seed 
germination count significantly improved after seeds were left for one year or treated with 0.5% dilute Sulphuric acid, 
indicating the presence of dormancy either due to hard seed coat or due to the presence of germination inhibitors. Huxley, 
A. (1992) suggested pre-soaking of the seed for 24 hours in hot water (starting at a temperature of 80 - 90c and allowing it 
to cool) prior to sowing, in order to leach out any germination inhibitors. 

5. CONCLUSIONS 

Rims semialata can be propagated by seeds, as it is much simpler and easier method than the propagation by cuttings, and 
seeds are easily and abundantly available. The direct sowing of freshly collected seeds is not advisable. They can be 
pre- soaked in hot water (Huxley, A., 1992) or pre-treated with acid to get best germination. Also, seeds can be collected 
and stored for one year (or more) before sowing to ensure better germination than the fresh fruits. 
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